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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate dryer and a 
substrate treating device using it in which a substrate is uniformly and 
efficiently dried and a reproducibility for setting a device is good with a 
small quantity of consumption of solvent. 

SOLUTION: Each of deflector 48 has a deflecting surface 48a directed 
downward which is formed in a recessed surface corresponding to a part 
of the inner peripheral surface of a cylinder. The defecting surfaces 48a 
are attached to the upper ends of the side surfaces from the side edge 
parts of the ceiling surface of the upper chamber 10 of a gas supply 
nozzle 40. When mixed gas including IP A vapor supplied from the gas 
supply nozzle 40 reaches the deflecting surfaces 48a, the directions of 
flows are bent and directed toward the drying space WS side of the 
substrate and the generation of the turbulence of the flows can be 
suppressed. Thus, the substrate can be uniformly and efficiently dried. 
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* NOTICES * 

IPO and NCIPI are not responsible for any 
lamages caused by the use of this translation. 

I. This document has been translated by computer. So the translation may not reflect the original precisely. 
I.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



JLAIMS 



;Claim(s)] 

Claim 1] While being the substrate dryer which passes the substrate after processing according the substrate 
desiccation space of the processing interior of a room where the ambient atmosphere containing a solvent 
.team was fulfilled to processing liquid, and dries the substrate concerned and being prepared in the side of said 
substrate desiccation space Suppressing turbulence of the flow of the solvent steam supplied from said solvent 
steamy supply means [ above a solvent steamy supply means to supply a solvent steam towards the upper part 
nostly, and said solvent steamy supply means ] The substrate dryer characterized by having a rectification 
neans to change the flow direction to said substrate desiccation space side. 

.Claim 2] The substrate dryer characterized by being a substrate dryer according to claim 1, and being the 
:oncave surface on which the field which rectifies the flow of the solvent steam of said rectification means is 
jquivajent to a part of cylindrical inner skin. 

.Claim 3] The substrate dryer characterized by being a substrate dryer according to claim 1, and being the 
:oncave surface on which the field whk^actifies the flow of the solvent steam of said rectification means is 
equivalent to a part of inner skin of a multiple cylinder. 

.Claim 4] Are a substrate dryer according to claim 2 or 3, and further by dividing between said solvent steamy 
supply means and said substrate desiccation space Have the bridgewall which specifies the buffer space of the 
low of the solvent steam supplied from said solvent steamy supply means, and according to the partition by said 
substrate desiccation space by said bridgewall and said buffer space being imperfect The substrate dryer with 
which flow of said solvent steam after the ambient atmosphere path is formed between said substrate 
desiccation space and said buffer space and being buffered in said buffer space is characterized by flowing into 
.aid substrate desiccation space through said ambient atmosphere path. 

.Claim 5] The substrate dryer which is a substrate dryer according to claim 4, and is characterized by 
jstablishing said ambient atmosphere path in the location higher than said solvent steamy supply means. 
.Claim 6] The substrate dryer characterized by being a substrate dryer according to claim 5, and said ambient 
atmosphere path being a gap between said bridgewalls and head-lining sides of said processing room. 
.Claim 7] The substrate dryer with which it is a substrate dryer according to claim 6, and said bridgewall is 
;haracterized by having the attachment component prepared in the side face of said processing room almost in 
jarallel in said processing indoor section, the movable plate attached in said attachment component movable, 
jnd the movable-plate regulatory mechanism which adjusts the anchoring height to said attachment component 
if said movable plate. 

.Claim 8] The substrate dryer which is a substrate dryer according to claim 5, and is characterized by isolating 

said ambient atmosphere path a little, and preparing it caudad from the head-lining side of said processing room 

n said bridgewall while said bridgewall reaches even the head-lining side of said processing room. 

.Claim 9] The substrate dryer which is a substrate dryer according to claim 8, and is characterized by said 

jmbient atmosphere path consisting of two or more pinholes which have fluid resistance and produce 

'ectification. 

Claim 10] The substrate processor characterized by having the substrate processing section which performs 
jrocessing with processing liquid to a substrate, and the substrate dryer part constituted using the substrate 
dryer according to claim 1 to 9. 



.Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. v , 

3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate dryer which is made to pass substrates (only 
henceforth a "substrate"), such as a semi-conductor wafer after processing according the substrate desiccation 
space of the processing interior of a room where the ambient atmosphere containing a solvent steam was 
fulfilled to processing liquid, a glass substrate for photo masks, a glass substrate for liquid crystal displays, and a 
substrate for optical disks, and is dried, and the substrate processor using it. 
[0002] 

[Description of the Prior Art] In substrate washing and the dryer which performs washing and desiccation of a 
substrate from the former It processes by preparing a processing tub in the processing interior of a room, 
storing pure water in the processing tub, and immersing a substrate. The organic solvent steam, for example, the 
ambient atmosphere containing IPA vapor (isopropyl alcohol steam), is formed in the processing interior of a 
room between them, and after immersion processing of a substrate is completed, the substrate is dried by pulling 
up the substrate from a processing tub in the ambient atmosphere containing IPA vapor. Supply to the 
processing interior of a room of the IPA vapor is performed by turning IPA vapor to a downward processing tub, 
and injecting it by making N2 into carrier gas from the nozzle of the pair prepared in the two side-face upper 
parts where the processing interior of a room generally counters, in order to form the ambient atmosphere 
containing the IPA vapor of predetermined concentration in the processing interior of a room for a short time. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, since the gas which contained [ conventionally / above- 
mentioned ] IPA vapor towards the processing tub from the upper part with equipment was sprayed, by 
producing a turbulent flow there, supply of IPA vapor became uneven and caused desiccation nonuniformity. q 
[0004] Moreover, since it was easy to produce desiccation nonuniformity, when it was going to obtain the q 
dryness which is predetermined extent, the gas which contained IPA vapor beyond the need had to be supplied, 
and the loss of IPA was large and was not efficient i 
[0005] Furthermore, when performing same desiccation processing using these two or more equipments in flQ 
connection with it, in order to make the same the supply direction of the gas which contained IPA vapor in order <J 
to make desiccation conditions the same for every equipment, delicate adjustment of the nozzle of a pair was — 
required, and it was lacking in the repeatability of a monitor configuration. ^ 
[0006] While this invention has the intention of conquest of the above-mentioned problem in the conventional ^ 
technique, and it can be uniform and it can dry a substrate efficiently, there is little consumption of a solvent 
and it aims to let the repeatability of a monitor configuration offer a good substrate dryer and the substrate 
processor using it ID 
[0007] CO 
[Means for Solving the Problem] In order to attain the above-mentioned purpose, the substrate dryer of claim 1 
of this invention While being the substrate dryer which passes the substrate after processing according the 
substrate desiccation space of the processing interior of a room where the ambient atmosphere containing a 
solvent steam was fulfilled to processing liquid, and dries the substrate concerned and being prepared in the side 
of substrate desiccation space It has a rectification means to change the flow direction to a substrate 
desiccation space side, suppressing turbulence of the flow of the solvent steam supplied from the solvent 
steamy supply means [ above a solvent steamy supply means to supply a solvent steam towards the upper part 
mostly, and a solvent steamy supply means ]. 

[0008] Moreover, it is characterized by for the equipment of claim 2 of this invention being a substrate dryer 
according to claim 1, and being a concave surface on which the field which rectifies the flow of the solvent 
steam of a rectification means is equivalent to a part of cylindrical inner skin. 
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0009] Moreover, it is characterized by for the equipment of claim 3 of this invention being a substrate dryer 
according to claim 1, and being a concave surface on which the field which rectifies the flow of the solvent 
steam of a rectification means is equivalent to a part of inner skin of a multiple, cylinder. 
.0010] The equipment of claim 4 of this invention is a substrate dryer according to claim 2 or 3, and further 
noreover, by dividing between a solvent steamy supply means and substrate desiccation space Have the 
pridgewall which specifies the buffer space of the flow of the solvent steam supplied from the solvent steamy 
supply means, and according to the partition by the substrate desiccation space and buffer space by the 
cridgewall being imperfect Flow of the solvent steam after the ambient atmosphere path is formed between 
substrate desiccation space and buffer space and being buffered in buffer space is characterized by flowing into 
substrate desiccation space through an ambient atmosphere path. 

.0011] Moreover, the equipment of claim 5 of this invention is a substrate dryer according to claim 4, and is 
characterized by establishing the ambient atmosphere path in the location higher than a solvent steamy supply 
neans. 

0012] Moreover, the equipment of claim 6 of this invention is a substrate dryer according to claim 5, and is 
characterized by an ambient atmosphere path being a gap between a bridgewall and the head-lining side of a 
processing room. 

0013] Moreover, the equipment of claim 7 of this invention is a substrate dryer according to claim 6, and is 
equipped with the attachment component by which the bridgewall was prepared almost in parallel in the side face 
cf a processing room in the processing indoor section, the movable plate attached in an attachment component 
novable, and the movable-plate regulatory mechanism which adjusts the anchoring height to the attachment 
component of a movable plate. 

0014] Moreover, the equipment of claim 8 of this invention is a substrate dryer according to claim 5, and it is 
characterized by isolating an ambient atmosphere path a little and preparing it caudad, from the head-lining side 
cf a processing room, in a bridgewall, while a bridgewall reaches even the head-lining side of a processing room. 
.0015] Moreover, the equipment of claim 9 of this invention is a substrate dryer according to claim 8, and is 
characterized by an ambient atmosphere path consisting of two or more pinholes which have fluid resistance and 
produce rectification. 

0016] Moreover, the substrate processor of claim 10 of this invention is equipped with the substrate processing 
section which performs processing with processing liquid to a substrate, and the substrate dryer part 
constituted using the substrate dryer according to claim 1 to 9. 
:0017] 

.Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained based on a 
drawing^ : 

0018] <1.< [ gestalt / of the 1st operation / >] <1-1. substrate processor » drawing 1 is the perspective view 
showing the configuration of the substrate processor 1 which is the gestalt of one implementation of this 
nvention. The cassette carryingHn section 2 into which the cassette C by which this equipment has contained 
:he, unsettled substrate is thrown like illustration, The substrate fetch section 3 from which the cassette C from 
;his cassette carrying-in section 2 is laid, and two or more substrates are taken out by coincidence from the 
nterior,;It has the substrate processing section 5 by which sequential washing processing of the unsettled 
substrate picked out from Cassette C is carried out; the substrate stowage 7 where two or more processed 
substrates after washing processing are contained by coincidence in a cassette, and the cassette taking-out 
section 8 which the cassette C which has contained the processed substrate pays out Furthermore, the 
substrate stowage 7 is covered from the substrate fetch section 3, the substrate transfer conveyance device 9 
s arranged at the before [ equipment ] side, and the substrate under [ before washing processing ] washing 
processing and after washing processing is conveyed or transferred to another part from one place. 
0019] The cassette carrying-in section 2 is equipped with the cassette transfer robot CR 1 in which horizontal 
tiigration, rise-and-fall migration, and rotation of the circumference of vertical axes are possible, and transfers 
:he cassette C of a pair laid in the predetermined location on cassette stage 2a to the substrate fetch section 3. 

.0020] The substrate fetch section 3 is equipped with the holders 3a and 3b of the pair which carries out rise- 
and-fall migration. And the guide slot is engraved on the top face of each holders 3a and 3b, and it makes it 
cossible perpendicular and to support in parallel mutually for the unsettled substrate in Cassette C. Therefore, a 
-ise of Holders 3a and 3b takes out a substrate out of Cassette C. The substrate taken out out of Cassette C is 
-eceived and passed to the carrier robot TR which prepared in the substrate transfer conveyance device 9, and 
s thrown into the substrate processing section 5 after horizontal migration. 

.0021] The substrate processing section 5 consists of 5 d of the multifunctional processing sections explain in 
: ull detail, after having drug solution processing section 5a equipped with the drug solution tub CB which holds a 
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drug solution, rinsing processing section 5b (drug solution processing section 5a and rinsing processing section 
5b are equivalent to the "substrate processing section") equipped with the rinse tank WB which holds pure 
water, and the processing tub 20 that perform various kinds of drug solution processings and rinsing processings 
within a single tub. 

[0022] In the substrate processing section 5, 1st substrate immersion device 5c is arranged at the back side of 
drug solution processing section 5a and rinsing processing section 5b, it is immersed in the drug solution tub CB 
of drug solution processing section 5a t or the substrate received from the carrier robot TR by the lifter head LH 
1 in which the vertical movement prepared in this and infestation are possible is immersed in the rinse tank WB 
of rinsing processing section 5b. Moreover, inside 5d of multifunctional processing sections equivalent to the 
substrate dryer and substrate dryer part in this invention, the lifter 30 (the detail of a device is mentioned later) 
is arranged, and the substrate received from the carrier robot TR is supported in the processing tub 20 of 5d of 
multifunctional processing sections by the lifter head 32 which was prepared in this and which can be moved up 
and down. 

[0023] The substrate stowage 7 has the same structure as the substrate fetch section 3, receives the 
processed substrate grasped by the carrier robot TR with the holders 7a and 7b of the pair which can go up and 
down, and contains it in Cassette C. 

[0024] Moreover, the cassette taking-out section 8 has the same structure as the cassette carrying-in section 
2, is equipped with the cassette transfer robot CR 2 which can move freely, and transfers the cassette of a pair 
laid on the substrate stowage 7 to the predetermined location on cassette stage 8a. 

[0025] The substrate transfer conveyance device 9 is equipped with the carrier robot TR in which horizontal 
migration and rise-and-fall migration are possible. And by grasping a substrate by the pivotable hands 9a and 9b 
of the pair prepared for this carrier robot TR Transfer the substrate supported by the holders 3a and 3b of the 
substrate fetch section 3 to the lifter head LH 1 side prepared in 1st substrate immersion device 5c of the 
substrate processing section 5, or It transfers to the lifter head 32 side prepared in the 5d of the next 
multifunctional processing sections from this lifter head LH 1 side, or transfers to the holders 7a and 7b of the 
substrate stowage 7 from this lifter head 32 side. 

[0026] < <1-2. multifunctional processing section » drawing 2 is drawing of longitudinal section of 5d of 
multifunctional processing sections concerning the gestalt of implementation of the 1 st of this invention, and 
drawing 3 is other drawings of longitudinal section of 5d of multifunctional processing sections. Moreover, 
drawing 4 is the mimetic diagram showing the configuration of the control section 90 of 5d of multifunctional 
processing sections, various sources of supply, piping, a bulb, etc. Hereafter, the structural configuration of 5d of 
multifunctional processing sections is explained more to a detail using drawing 2 - drawing 4 . 

[0027] 5d of this multifunctional processing section is mainly equipped with a chamber 10, a straightening vane ^ 
15, the processing tub 20, a lifter 30, the gas supply nozzle 40, a bridgewall 42, N2 source of supply 50, the IPA «r 
source of supply 60, the DIW source of supply 70, the HF source of supply 80, and the control section 90 like W 
illustration. 

[0028] In the interior, the shutter 11 which can be sealed [ that closing motion is possible and ] in the condition Uj 
of having closed, in the top face is further formed for the processing tub 20 and the gas supply nozzle 40 in a q> 
lifter 30 by the base lower part, and a chamber 10 is in the condition which closed the shutter 11, and can hold «7 
the ambient atmosphere which contains IPA vapor in the interior, and the ambient atmosphere which consists of _J 
N2 (nitrogen) gas. ^ 
[0029] The processing tub 20 can store processing liquid, such as the pure water DIW supplied from HF (fluoric ^ 
acid) or the DIW source of supply 70 supplied to the interior from the HF source of supply 80, and can be 
processed by making Substrate W immersed in the processing liquid. Moreover, the processing liquid recovery ^ 
slot 21 for collecting the processing liquid with which it overflowed from the processing tub 20 is established in jjj 
the side-face upper limit of the processing tub 20. CD 
[0030] The servo motor 31 is formed in the lifter 30 above-mentioned lower part, the lifter head 32 goes up and 
down by the drive, and many substrates W are formed in the substrate guide 33 which-can be held by the lifter 
head 32. 

[0031] Although the gas supply nozzle 40 is explained in full detail behind, in a chamber 10, by making N2 gas 
from N2 source of supply 50 into carrier gas, it is supplied with the IPA vapor (collectively henceforth "mixed 
gas") which is the steam of the organic solvent from the IPA source of supply 60, or supplies only N2 gas. 
[0032] The bridgewall 42 is formed between the gas supply nozzle 40 and the processing tub 20. A bridgewall 42 
receives it .and the gas supply nozzle 40. And between chamber 10 side faces of the opposite side, Mixed gas is 
supplied from the gas supply nozzle 40, and the rate of flow is reduced. In order to supply indirectly mixed gas 
and N2 gas which were supplied to the buffer space BS for suppressing a turbulent flow (gas supply space) to 
the space (henceforth "the substrate desiccation space WS") dried in case the substrate W of the processing 
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:ub 20 upper part in a chamber 10 passes or ****s, so to speak, the role of a weir is played. In addition, the 
Jetail of a bridgewall 42 is mentioned later. 

0033] It is attached in side-face upper limit from the head-lining side side part of a chamber 10, covering a 
straightening vane 48, and the flow direction is turned to the chamber 10 inside, suppressing the turbulent flow 
if the mixed gas supplied from the gas supply nozzle 40, or N2 gas. In addition, the detail of a straightening vane 
1 5 is also mentioned later. 

.0034] The piping P2 and P3 in which bulbs V1 and V2 were inserted, respectively is formed in N2 source of 
supply 50 and the IPA source of supply 60, and further, it is combined mutually, and they serve as the piping P4 
pf one, and are connected to the gas supply nozzle 40 in a chamber 10. 

.0035] The piping P6 for which piping P5 was inserted in the DIW source of supply 70, and the bulb V3 was 
nserted in the HF source of supply 80 is connected, further, they are mutually connected with the piping P7 of 
me, and the piping P7 is connected to the processing tub 20 in a chamber 10. The control valve valve flow 
;oefficient 1 which is a flow rate modification means to change the flowmeter FM 1 which measures the amount 
>f processing liquid flows containing the cooling section 75 which cools the pure water DIW supplied to the 
jrocessing tub 20, and the pure water DIW which flows piping P5, and its flow rate is inserted especially in the 
jiping P5 connected to the DIW source of supply 70. In addition, the thing which combined the DIW source of 
supply 70 and piping P5 and P7, or the thing which combined the HF source of supply 80 and piping P6 and P7 is 
jquivalent to a "liquid supply means." 

.0036] Moreover, the piping P8 in which the air pump AP and the bulb V4 were inserted is connected to exhaust 
iir Rhine in the facility in which this equipment is installed, and those many items are connected to the chamber 
10. Moreover, the piping P9 in which the bulb V5 was inserted is connected to effluent Rhine in the facility in 
which this equipment is installed, and those many items are connected to the processing tub 20 in a chamber 10. 
vloreover, the piping P10 connected to the processing liquid recovery slot 21 branches for the piping P12 which 
eads to the piping P11 for circulation, and effluent Rhine by the cross valve V6. Furthermore, the control valve 
/alve flow coefficient 1 to which the flowmeter FM 2 which measures the flow rate of processing liquid, such as 
3 ump P, Filter F. and the pure water DIW and HF through which it circulates, and its flow rate are changed, and 
he control valve valve flow coefficient 2 which is the same flow rate modification means are inserted in the 
jiping P1 1 for circulation. 

.0037] Furthermore, it connects with the above-mentioned bulbs V1-V5, a cross valve V6, control valves valve 
low coefficientl and valve flow coefficient^ flowmeters FM1 and FM2, the air pump AP, and Pump P electrically 
these connection is illustration abbreviations), and a control section 90 performs starting of closing motion of 
jach bulbs V1-V5,_the change of a cross valve V6, the opening of control valves valve flow coefficientl and 
/alve flow coefficient2, and an air pump AP and halt, starting of Pump P, and control of a halt 
.0038] Hereafter, the principal part of this invention is explained. 

.0039] the inside of two side faces where a bridgewall 42 is perpendicular to the X-axis of a chamber 10 and 
which counter — these side faces — parallel — between the processing tub 20 and the gas supply nozzles 40 - 
- a pair — it is prepared. 

.0040] Drawin gJ) is the side elevation seen from X shaft orientations of a bridgewall 42. As shown in drawing 3 
and- drawing 5 , movable-plate 42b is attached in the field by the side of the processing tub 20 in stationary- 
)late 42a (equivalent to the "attachment component" of this invention) to which the bridgewall 42 was fixed to 
Jie;-chamber 10, respectively. Moreover, the stationary-plate 42a lower limit and the base of a chamber 10 are 
)eing isolated. 

.0041] Drawing 6 is the fragmentary sectional view of a bridgewall 42. As shown in drawing 6 , the movable-plate 
egulatory mechanism for adjusting the installation location (height) of movable-plate 42b to stationary-plate 42a 
s prepared in stationary-plate 42a and movable-plate 42b. That is, while the mounting hole AH which is not 
jenetrated to stationary-plate 42a is formed a total of four inside [ some / two / every ] Y shaft-orientations 
>oth ends, two or more through tubes TH are formed inside a little from the Y shaft-orientations both ends at 
novable-plate 42b, respectively. And movable-plate 42b can be attached in stationary-plate 42a by putting 
stationary-plate 42a and movable-plate 42b on the mounting hole AH of stationary-plate 42a in the condition of 
laving made four of the through tubes TH of movable-plate 42b in agreement respectively, and making bolt 42c 
screw in the thread groove prepared in the mounting hole AH inside of stationary-plate 42a in the condition of 
laving made the through tube TH of movable-plate 42b penetrating. And the anchoring height to stationary- 
)late 42a of movable-plate 42b can be adjusted now like an arrow head A1 by changing the through tube TH of 
novable-plate 42b which makes bolt 42c penetrate as mentioned above. 

.0042] Moreover, movable-plate 42b is attached in stationary-plate 42a so that the upper limit may have Gap S 
jetween chamber 10 top faces, and thereby, circulation of the ambient atmosphere in the buffer space BS 
>etween the side faces of the chamber 10 which counters and adjoins a bridgewall 42 and it through the gap S, 
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and the ambient atmosphere of the substrate desiccation space WS of it is enabled. That is, the gap S between 
movable-plate 42b and chamber 10 top face and the space between the lower limit of a bridgewall 42 and 
chamber 10 inferior surface of tongue form the ambient atmosphere path irr this invention, and this ambient 
atmosphere path is established in the location higher than the gas supply nozzle 40. 

[0043] Moreover, much gas supply opening 40a for the gas supply nozzle 40 to supply mixed gas and N2 gas to 
piping P1 top face prepared caudad horizontally by processing tub 20 upper limit of chamber 10 medial surface is 
prepared. And after mixed gas and N2 gas which were supplied towards the upper part from the gas supply 
nozzle 40 in the buffer space BS have the rate of flow reduced, it results in the substrate desiccation space WS 
side through Gap S. That is, mixed gas and N2 gas overflow from the upper limit of a bridgewall 42 to the 
chamber 10 inside. Thereby, the turbulent flow within the ambient atmosphere generated in the case of supply of 
mixed gas or N2 gas can be suppressed. 

[0044] Moreover, according to the property of Substrate W, the anchoring height to stationary-plate 42a of 
movable-plate 42b is made high to suppress generating of the turbulent flow in an ambient atmosphere as much 
as possible in the case of supply of the gas from the buffer space BS to the substrate desiccation space WS 
side, and it can be made low when a turbulent flow may occur somewhat 

[0045] Moreover, as shown in drawing 2 , it applies to side-face upper limit from the head-lining side side part of 
the upper (buffer space BS upper part) chamber 10 of the gas supply nozzle 40, and the straightening vane 48 is 
formed. 

[0046] Drawing 7 is the sectional view of the straightening vane 48 in this invention, and drawing 8 is the 
perspective view of the straightening vane 48 in this invention. This straightening vane 48 has rectification side 
48a which makes the concave configuration where the field suitable for the bottom (gas supply nozzle side) is 
equivalent to a part of cylindrical inner skin (it is made a central angle and is about about 1 / 4). That is, the 
cross section of a straightening vane 48 serves as an arc (the so-called R) the central angle of whose is about 
90 degrees (refer to drawing 7 ). And where rectification side 48a is turned caudad, it is attached in side-face 
upper limit from the head-lining side side part of the upper chamber 10 of the ring main supply nozzle 40, 
covering a straightening vane 48. If the mixed gas and N2 gas which are supplied from the downward gas supply 
nozzle 40 result in rectification side 48a by this, while bending the flow direction and turning to the chamber 10 
inside WS, i.e., substrate desiccation space, side, turbulence of the flow is suppressed. That is, it is hard to 
generate a turbulent flow like [ in case the flow reaches the head-lining side of a chamber 10 in which the 
straightening vane 48 is not formed ]. 

[0047] < <1-3. substrate desiccation processing and effectiveness » Below, the substrate desiccation 
processing in 5d of multifunctional processing sections of the gestalt of this operation is explained. 
[0048] It is processed in advance of substrate desiccation processing by HF which two or more substrates W 
aligned and was stored by the processing tub 20, and after that, the pure water DIW which is a penetrant 
remover instead of HF in the processing tub 20 is supplied in the processing tub 20, and washing of Substrate W 
is performed. Supply of pure water DIW is continued between this substrate washing and in the processing tub 
20, pure water DIW overflows from the processing tub 20 (henceforth an "overflow condition"), and it is brought 
together in the processing liquid recovery slot 21, and after that overflowing pure water DIW is purified by Filter 
F, it is returned and reused [ it is discharged by effluent Rhine, or ] by the processing tub 20. 
[0049] And from the gas supply nozzle 40, the mixed gas of the IPA vapor and N2 gas which were raised to the 
temperature suitable for desiccation is supplied in a chamber 10 in the state of overflow. At this time, this mixed 
gas is supplied in the buffer space BS from the gas supply nozzle 40, reaches the substrate desiccation space 
WS over a bridgewall 42, and forms the ambient atmosphere which contains high-concentration IPA vapor in 
right above [ processing tub 20 ]. 

[0050] Next, after the concentration of the IPA vapor in the ambient atmosphere in the substrate desiccation 
space WS turns into predetermined concentration extent Substrate W can pull up out of the pure water DIW of 
the processing tub 20 by rise of the lifter head 32. The pure water DIW which adhered to Substrate W at the 
time of this raising is removed by condensation of IPA. 

[0051] Furthermore, locating Substrate W in the substrate desiccation space WS after that in the processing tub 
20 upper part, supply of the mixed gas containing IPA vapor is continued, and the pure water DIW in the 
processing tub 20 is discharged with it 

[0052] Next, supply of the IPA vapor to the gas supply nozzle 40 is suspended, only N2 gas is supplied in a 

chamber 10, and the ambient atmosphere in a chamber 10 is completely permuted by N2 gas. 

[0053] Next, the ambient atmosphere in a chamber 10 is exhausted and an internal atmospheric pressure is 

decompressed. 

[0054] After carrying out atmospheric-air release of the inside of a chamber 10, Substrate W is taken out out of 
a chamber 10 at the last 
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L 0055] The processing same about another substrate W which ends desiccation processing of a series of 
substrates W by this, and is carried in continuously is repeated. 

I0056] As explained above, according to the gestalt of the 1st operation, it has a bridgewall 42 between the 
substrate desiccation space WS and the gas supply nozzle 40. Since it has the gap S which is an ambient 
atmosphere path in locations other than near the same flat surface as the gas supply nozzle 40 of the bridgewall 
42, division, and bridgewall 42 upper limit, Since IPA vapor can be indirectly supplied to substrate desiccation 
space through Gap S Generating of the turbulent flow in the case of [PA vapor supply is suppressed, by uniform 
condensation to the pure water DIW of the substrate W front face of IPA vapor, generating of desiccation 
nonuniformity can be suppressed and the efficient substrate W can be dried. Moreover, since the pure water DIW 
adhering to the substrate W which was able to be pulied up from the processing tub 20 can be made to 
condense IPA vapor to homogeneity, and it is not necessary to supply IPA vapor too much, the consumption of 
(PA can be stopped. Moreover, it does not become spraying supply of the IPA vapor from the gas supply nozzle 
40 towards the oil level of the processing tub 20, but there is little penetration to the processing liquid of the 
□rocessing tub 20 of IPA vapor, and generating of the particle resulting from IPA integrating into consumption 
control and processing liquid of IPA vapor can also be lessened. 

[0057] Moreover, since IPA vapor is indirectly supplied to the substrate desiccation space WS, delicate 
adjustment of the gas supply nozzle 40 becomes unnecessary, and the repeatability of a monitor configuration is 
good. 

[0058] Moreover, while the gas supply nozzle 40 equips piping P1 top face with gas supply opening 40a and 
supplying the mixed gas which consists of IPA vapor and N2 gas towards the upper part by that cause Since 
Gap S is formed more nearly up than the gas supply nozzle 40 and mixed gas is indirectly supplied to the 
substrate desiccation space WS from the upper part Mixed gas is divided into the layer of N2 upper gas, and the 
layer of downward IPA vapor according to the difference of the molecular weight of IPA vapor and N2 gas in the 
substrate desiccation space WS, therefore can form the layer of high-concentration IPA vapor in right above 
[ processing tub 20 ]. Also in case this dries the substrate W with which for example, the hydrophilic section and 
the hydrophobic section are intermingled, generating of particle can be suppressed by shortening time amount 
exposed to IPA vapor. Moreover, since a high-concentration IPA layer can be formed as mentioned above, IPA 
consumption can be stopped further. 

[0059] Moreover, since a bridgewall 42 can adjust the installation height to stationary-plate 42a of movable- 
olate 42b, substrate desiccation according to the property of Substrate W can be performed. For example, to 
perform desiccation processing of the substrate W with much irregularity on a front face, it is necessary to 
suppress generating of the turbulent flow in an ambient atmosphere as much as possible, and it is necessary to 
form in right above [ of the substrate desiccation space WS / processing tub 20 ] the ambient atmosphere 
where IPA vapor concentration is high. In such a case, what is necessary is to make high the fitting location to 
stationary-plate 42a of movable-plate 42b, and just to supply mixed gas and N2 gas to the substrate desiccation 
space WS so that it may overflow from Gap S. What is necessary is to stir N2 gas reservoir and an IPA vapor 
layer a little, to mix, to lower the concentration in an IPA vapor layer, and just to perform desiccation processing 
by lowering movable-plate 42b, enlarging Gap S, .and generating some turbulent flow intentionally in an ambient 
atmosphere, in performing desiccation processing of Substrate W in which it has the part which receives a bad 
influence by high-concentration IPA like a resist conversely. Thus, according to this equipment, substrate 
desiccation with the sufficient effectiveness according to a substrate property can be performed. 
[0060] Moreover, since the mounting hole AH established in stationary-plate 42a has not penetrated stationary- 
plate 42a, the hole which passes an ambient atmosphere does not exist in stationary-plate 42a. Therefore, since 
an ambient atmosphere does not flow out of the buffer space BS into the substrate desiccation space WS 
through such a hole, a turbulent flow can be suppressed more. 

[0061] Moreover, in order to have the straightening vane 48 into which the flow direction is changed to the 
substrate desiccation space WS side, suppressing turbulence of the flow of the mixed gas supplied above the gas 
supply nozzle 40 from the gas supply nozzle 40, or N2 gas, By suppressing generating of the turbulent flow in 
mixed gas, and supplying mixed gas to the substrate desiccation space WS side, homogeneity can be made to be 
able to condense IPA vapor to the pure water DIW adhering to a substrate W front face, therefore generating of 
the desiccation nonuniformity of Substrate W can be suppressed, and efficient desiccation can be performed. 
Moreover, since homogeneity can be made to condense IPA vapor to the pure water DIW adhering to Substrate 
W, and it is not necessary to supply IPA vapor too much, the consumption of IPA can be stopped. Moreover, 
since IPA vapor is supplied indirectly, delicate adjustment of the gas supply nozzle 40 becomes unnecessary, and 
the repeatability of a monitor configuration is good. 

[0062] Moreover, while being able to stop desiccation nonuniformity more and being able to perform efficient 
desiccation, suppressing generating of a turbulent flow more since the direction of mixed gas is changeable since 
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rectification side 48a of a straightening vane 48 is a concave surface equivalent to a part of cylindrical inner 
skin, the consumption of IPA can be stopped more. 

[0063] Moreover, since it is prepared in side-face upper limit from the head-lining side side part of the chamber 
10 above the buffer space BS divided with the bridgewall 42, covering a straightening vane 48 and the mixed gas 
which was able to suppress the turbulent flow can be made to flow into the substrate desiccation space WS 
through Gap S, homogeneity can be made to condense IPA vapor further to the pure water DIW adhering to 
Substrate W. And while being able to suppress generating of desiccation nonuniformity further and being able to 
dry the efficient substrate W by that cause, since it is not necessary to supply IPA vapor too much, the 
consumption of IPA can be stopped further. 

[0064] Moreover, IPA vapor is caudad saved according to the difference of the molecular weight into the 
ambient atmosphere which contains N2 gas in the substrate desiccation space WS since the mixed gas which 
had the turbulent flow suppressed by the straightening vane 48 is indirectly supplied to the substrate desiccation 
space WS from the upper part, and since there is little generating of a turbulent flow, the layer has being 
disturbed [ little ]. Therefore, since the layer of high-concentration IPA vapor can be formed in a substrate 
desiccation space WS lower part, also in case the substrate W with which the hydrophilic section and the 
hydrophobic section are intermingled is dried, generating of particle can be suppressed by shortening time 
amount exposed to IPA vapor, and drying. 

[0065] <Gestalt of 2. 2nd operation> drawing 9 is drawing of longitudinal section of 5d of multifunctional 
processing sections concerning the gestalt of the 2nd operation, and drawing 10 is other drawings of longitudinal 
section of 5d of multifunctional processing sections. Moreover, drawing 1 1 is the side elevation seen from X 
shaft orientations of a bridgewall 46. Hereafter, the gestalt of the 2nd operation is explained using drawing 9 - 
drawing 1 1 . 

[0066] In the substrate processor 1 of the gestalt of the 2nd operation, only the bridgewall 46 of 5d of 
multifunctional processing sections only differs from the bridgewall 42 of the gestalt of the 1st operation. The 
tabular member of the pair by which the upper limit connected the bridgewall 46 with chamber 10 top face was 
prepared at right angles to X shaft orientations between the processing tub 20 and the gas supply nozzle 40, 
respectively. Moreover, the punch hole PH ( drawing 10 reference mark part abbreviation) which are two or more 
pinholes equivalent to the ambient atmosphere path in this invention is established in the location (namely, 
location caudad isolated a little from the head-lining side (internal top face) of a chamber 10) of the lower part 
isolated a little from upper limit at the bridgewall 46, and these punch hole PH has bigger fluid resistance than 
the gap S of the gestalt of the 1st operation. Moreover, gas supply opening 40a is what was prepared in piping 
P1 top face like the gestalt of the 1st operation, mixed gas and N2 gas containing IPA vapor are turned up, and 
the gas supply nozzle 40 supplies them. And the mixed gas which total of the area of puncturing of the punch 
hole PH of a bridgewall 46 is large from total of the area of puncturing of gas supply opening 40a of the gas 
supply nozzle 40, therefore was supplied in the buffer space BS is flowing in so that it may overflow, where the 
rate of flow is reduced to the substrate desiccation space WS side. Moreover, generating of the turbulent flow at 
the time of mixed gas flowing into the substrate desiccation space WS from the buffer space BS by the 
rectification of the punch hole PH can be suppressed. 

[0067] Processing of the configuration of other configurations, i.e., the configuration of the processing sections 
other than 5d of multifunctional processing sections in the substrate processor 1, the control section 90 shown 
in drawing 4 of 5d of multifunctional processing sections, various sources of supply, piping, a bulb, etc., the 
substrate desiccation processing performed by that cause is the same as that of the gestalt of the 1st 
operation. However, it is considered that the bridgewall 42 under explanation of drawing 4 and substrate 
desiccation processing is a bridgewall 46 here. 

[0068] As mentioned above, while having the effectiveness that it is the same except the effectiveness by 
height control among the effectiveness by the bridgewall in the gestalt of the 1st operation according to the 
gestalt of the 2nd operation Since a bridgewall 46 reaches even the internal top face of a chamber 10, it is 
isolated a little in a bridgewall 46 at the head-lining side lower part of a chamber 10 and it has the punch hole 
PH Even when the mixed gas containing the IPA vapor supplied from the gas supply nozzle 40 generates a 
turbulent flow very much in the head-lining side of a chamber 10, IPA vapor with few turbulent flows of the lower 
part can be supplied to the substrate desiccation space WS. While being able to perform uniform and efficient 
substrate desiccation by that cause, since it is not necessary to supply IPA vapor too much, the consumption of 
IPA can be stopped. 

[0069] Moreover, since generating of a turbulent flow can be further suppressed by the rectification while being 
able to suppress further the rate of flow of the mixed gas at the time of supplying the substrate desiccation 
space WS, since the punch hole PH as an ambient atmosphere path has big fluid resistance compared with the 
gap S of the gestalt of the 1st operation, much more uniform and efficient substrate desiccation can be 
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[0070] Moreover, since IPA vapor is indirectly supplied to the substrate desiccation space WS, delicate 
adjustment of the gas supply nozzle 40 becomes unnecessary, and the repeatability of a monitor configuration is 
good. 

L0071] Moreover, in order to have the straightening vane 48 into which the direction is changed to the substrate 
desiccation space WS side, suppressing turbulence of the flow of the mixed gas supplied above the gas supply 
nozzle 40 from the gas supply nozzle 40, or N2 gas, By suppressing generating of the turbulent flow in mixed gas, 
and supplying mixed gas to the substrate desiccation space WS side further through the punch hole PH of the 
lower part isolated a little from the head-lining side of a chamber 10 Compared with the gestalt of the 1st 
operation, generating of a turbulent flow can be further controlled at the time of the mixed-gas supply by the 
side of the substrate desiccation space WS. Therefore, homogeneity can be made to be able to condense IPA 
«/apor further to the pure water DIW adhering to a substrate W front face, therefore generating of the 
desiccation nonuniformity of Substrate W can be suppressed, and efficient desiccation can be performed. 
Moreover, since homogeneity can be made to condense IPA vapor further to the pure water DIW adhering to 
Substrate W, and there is no need of supplying IPA vapor too much, further, the consumption of IPA can be 
stopped further. 

I.0072] Moreover, while being able to stop desiccation nonuniformity more and being able to perform efficient 
desiccation since rectification side 48a of a straightening vane 48 is a concave surface equivalent to a part of 
cylinder inner skin, and generating of a turbulent flow can be suppressed more, the consumption of IPA can be 
stopped more. 

L0073] Moreover, since the mixed gas which had the turbulent flow suppressed by the straightening vane 48 is 
indirectly supplied to the substrate desiccation space WS from the upper part through the punch hole PH of a 
oridgewall 46, IPA vapor is caudad saved according to the difference of the molecular weight into the ambient 
atmosphere containing N2 gas in the substrate desiccation space WS, and since there is little generating of a 
turbulent flow, the layer has being disturbed [ little ]. Therefore, since the layer of high-concentration IPA vapor 
oan be formed in a substrate desiccation space WS lower part, also in case the substrate W with which the 
lydrophilic section and the hydrophobic section are intermingled is dried, generating of particle can be 
suppressed by shortening time amount exposed to IPA vapor, and drying. 

L0074] Although this invention was explained based on the gestalt of each operation beyond <3. modification^ 
the technical range of this invention is not limited to the gestalt of these operations. 

L0075] Drawing 12 is the fragmentary sectional view of the bridgewall 43 in the modification of the gestalt of the 

1st operation. In this modification, in the bridgewall 42 in the gestalt of the 1st operation instead of the mounting 

nole AH which was established in stationary-plate 42a and which is not penetrated The mounting hole AH which 

does not have a thread groove in an inside so that stationary-plate 43a may be penetrated is formed. It is good 

also as what attaches movable-plate 43b in stationary-plate 43a by making a through tube TH penetrate bolt 

43c, and making stationary-plate 43a and movable-plate 43b screw with nut 43d in piles in the condition of 33 

naving made in agreement the through tube TH of movable-plate 43b, and the mounting hole AH of stationary- £5 

olate 43a. In addition, washer 43e may be inserted between a mounting hole AH and nut 43d. According to 5d of -j 

multifunctional processing sections and the substrate processor 1 using such a bridgewall 43, it has the same «w 

effectiveness as the gestalt of the 1st operation. ^ 

L0076] Drawing 13 is the side elevation of the bridgewall 44 in other modifications of the gestalt of the 1 st > 

operation. In the movable-plate regulatory mechanism of the bridgewall 42 in the gestalt of the 1 st operation £" 

movable-plate 44b of this modification has the slot LH which makes the height direction a longitudinal direction f£ 

to two or more through tubes TH having been formed in movable-plate 42b. The fixed approach to stationary- r= 

olate 44a of movable-plate 44b depends bolt 44c which penetrated Slot LH like the thing in drawing 6 on making 171 

t screw in the mounting hole AH of movable-plate 44b. While having the same effectiveness as the gestalt of r\ 

the 1st operation according to 5d of multifunctional processing sections and the substrate processor 1 using X 

such a bridgewall 44 To the ability of the fitting location to stationary-plate 42a of movable-plate 42b in the 1} 

?estalt of the 1 st operation to have not adjusted gradually, in this modification, the fitting location to stationary- < 

olate 44a of movable-plate 44b can be adjusted on a stepless story, and substrate desiccation processing in 

/vhich it corresponded to the substrate property flexibly further can be performed. 

.0077] Drawing 14 is the side elevation of the bridgewall 47 in the modification of the gestalt of the 2nd 

operation. In this modification, the long and slender slit SL is formed in the same location as the punch hole PH 

of the gestalt of the 2nd operation from upper limit to two or more horizontal directions (the direction of Y) to 

the only some spacing's punch hole PH of plurality [ location / downward ] having been formed at the bridgewall 

46 in the gestalt of the 2nd operation. And total of the area of puncturing of the slit SL of a bridgewall 47 is 

flowing in so that it may overflow with the conditions that the mixed gas which is large from total of the area of 
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puncturing of gas supply opening 40a of the gas supply nozzle 40, therefore was supplied in the buffer space BS 
had the rate of flow reduced to the substrate desiccation space WS side. Therefore, since Slit SL is a long and 
slender configuration and fluid resistance is still larger than a punch hole while having the same effectiveness as 
the gestalt of the 2nd operation according to 5d of multifunctional processing sections and the substrate 
processor 1 using a bridgewall 47, the turbulent flow at the time of supplying mixed gas etc. to the substrate 
desiccation space WS more can be suppress, much more uniform desiccation can be perform, and drying 
efficiency can be improve. 

[0078] Moreover, although the lower limit of a bridgewall 42 and the base of a chamber 10 were being isolated in 
5d of multifunctional processing sections of the gestalt of the 1 st operation, it is good for the lower limit of a 
bridgewall also as what is connected with chamber 10 base without preparing puncturing. 
[0079] Moreover, although the gas supply nozzle was prepared below processing tub 20 upper limit with the 
gestalt of each above-mentioned implementation, it is good also as preparing in a higher location with an ambient 
atmosphere path, if it is height other than the inside of the same flat surface mostly etc. 
[0080] Drawing 1 5 is the sectional view of the straightening vane 49 in the modification of this invention, and 
drawing 1 6 is the perspective view of a straightening vane 49. As for this straightening vane 49, rectification side 
49a has more rectification side 49a which makes a multiple cylinder and the concave surface which is equivalent 
to a part of inner skin (it is made a central angle and is about about 1 / 4) of forward 16 rectangular pipe at 
accuracy. That is, rectification side 49a has the configuration which established two or more flat surfaces 
mutually, and combined some include angle. By attaching in side-face upper limit like the gestalt of the 1st and 
the 2nd operation from the head-lining side side part of the upper (buffer space BS upper part) chamber 10 of 
the gas supply nozzle 40, applying this If the mixed gas and N2 gas which are supplied from the downward gas 
supply nozzle 40 result in rectification side 49a, while bending the flow direction and turning to the chamber 10 
inside WS, i.e., substrate desiccation space, side Although it is not the 1st and about 48 straightening vane in the 
gestalt of the 2nd operation, generating of the turbulent flow of the flow can be suppressed. Therefore, to the 
effectiveness by having suppressed generating of the turbulent flow by the 1st or the straightening vane 48 in 
the gestalt of the 2nd operation, although the extent is inferior, it has them and effectiveness of the same kind. 
Moreover, compared with the 1st and the straightening vane 48 in the gestalt of the 2nd operation, the shaping 
is easy. In addition, even if this multiple cylinder is not forward 16 rectangular pipe, some other forward multiple 
cylinders, such as forward 32 rectangular pipe, are sufficient as it, and it may be a multiple cylinder by which the 
die length of **** differs further besides a forward multiple cylinder. 

[0081] Moreover, although it shall attach in side-face upper limit from the head-lining side side part of a 
chamber 10 as a rectification means in the gestalt of each above-mentioned implementation, covering 
straightening vanes 48 and 49 It is good also as a rectification means by forming the member itself which does 
not attach such a straightening vane but is applied to a head-lining side from the side face of a chamber 10 so 
that the field turned to caudad may become the configuration of the concave surface equivalent to a part of 
inner skin of a cylinder or a multiple cylinder. 

[0082] Furthermore, although N2 gas was used as inert gas in 5d of multifunctional processing sections in the 
gestalt of each above-mentioned implementation, using IPA as a solvent the solvent of others, such as ethanol 
and a methanol, may be used as a solvent and other inert gas, such as gaseous helium and argon gas, may be 
used as inert gas. 
[0083] 

[Effect of the Invention] As explained above, according to the substrate dryer of claim 1 - claim 9 In order to 
have a rectification means to change the flow direction to a substrate desiccation space side, suppressing 
turbulence of the flow of the solvent steam supplied above the solvent steamy supply means from the solvent 
steamy supply means, By supplying a solvent steam to a substrate desiccation space side without making a 
solvent steam generate a turbulent flow, homogeneity can be made to be able to condense a solvent steam to 
the processing liquid adhering to a substrate front face, therefore generating of the desiccation nonuniformity of 
a substrate can be suppressed, and efficient desiccation can be performed. Moreover, since homogeneity can be 
made to condense a solvent steam to the processing liquid adhering to a substrate, and it is not necessary to 
supply a solvent steam too much, the consumption of a solvent can be stopped. Moreover, since a solvent steam 
is supplied indirectly, delicate adjustment of a solvent steamy supply means becomes unnecessary, and the 
repeatability of a monitor configuration is good. 

[0084] Moreover, the consumption of a solvent can be stopped, while being able to stop desiccation 
nonuniformity more and being able to perform efficient desiccation, since the field which rectifies the flow of the 
solvent steam of a rectification means is a concave surface equivalent to a part of cylindrical inner skin 
according to the substrate dryer of claim 2, and generating of a turbulent flow can be suppressed more. 
[0085] Moreover, since the field which rectifies the flow of the solvent steam of a rectification means is a 
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concave surface equivalent to a part of inner skin of a multiple cylinder according to the substrate dryer of claim 
3, compared with the case of claim 2, shaping of a rectification means is easy. 

0086] According to the substrate dryer of claim 6 and claim 7, moreover, by dividing between a solvent steamy 
supply means and substrate desiccation space Since it has the bridgewall which specifies the buffer space of 
:he flow of the solvent steam supplied from the solvent steamy supply means and the gap between a bridgewall 
and the head-lining side of a processing room is an ambient atmosphere path between substrate desiccation 
space and buffer space, Since the flow of the solvent steam which had generating of a turbulent flow suppressed 
jy the rectification means flows into substrate desiccation space through an ambient atmosphere path While 
jeing able to suppress generating of desiccation nonuniformity further and being able to dry an efficient 
substrate by the ability making homogeneity condense a solvent steam further to the processing liquid adhering 
:o a substrate, since it is not necessary to supply a solvent steam too much, the consumption of a solvent can 
ce stopped further. 

.0087] Moreover, since the solvent steam which had the turbulent flow suppressed by the rectification means is 
ndirectly supplied to substrate desiccation space from the upper part, into the ambient atmosphere containing 
he inert gas in substrate desiccation space etc., according to the difference of the molecular weight, a solvent 
steam is saved caudad and forms a high-concentration layer. And the layer has being disturbed [ little ] by 
suppressing generating of a turbulent flow by the rectification means. Therefore, since the layer of a high- 
concentration solvent steam can be stabilized and formed in a substrate desiccation space lower part, also in 
case the substrate with which the hydrophilic section and the hydrophobic section are intermingled is dried, 
generating of particle can be suppressed by shortening time amount exposed to a solvent steam, and drying. 
.0088] Moreover, since an ambient atmosphere path is isolated a little and is caudad prepared from the head- 
ining side of a processing room in the bridgewall according to the substrate dryer of claim 8 and claim 9, The 
solvent steam supplied from the solvent steamy supply means had the turbulent flow suppressed very much by 
:he head-lining side of a processing room with a rectification means, and also Furthermore, since a solvent 
steam with little [ a little ] effect of a turbulent flow to a downward pan can be supplied to substrate desiccation 
space from the head-lining side, it is more uniform and efficient, and there is little solvent consumption and 
substrate desiccation can be performed. Moreover, also in case the substrate with which the hydrophilic section 
and the hydrophobic section are intermingled is dried, generating of particle can be suppressed further. 
.0089] Moreover, since an ambient atmosphere path consists of two or more pinholes which have fluid 
-esistance and produce rectification according to invention of claim 9 and the rate of flow and turbulent flow of a 
solvent steam at the time of supplying substrate desiccation space can be suppressed further, much more 
jniform and efficient substrate desiccation can be performed. 

.0090] Furthermore, since the substrate processor of claim 10 is equipped with the substrate dryer part 
constituted using the substrate dryer according to claim 1 to 9, it has the same effectiveness as the above. 
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* NOTICES * 
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"IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the configuration of the substrate processor which is the gestalt 
of 1 operation of this invention. 

[Drawing 2] It is drawing of longitudinal section of the multifunctional processing section in the gestalt of the 1st 
operation. 

[Drawing 3] They are other drawings of longitudinal section of the multifunctional processing section in the 
gestalt of the 1st operation. 

[Drawing 4] It is the mimetic diagram showing the configuration of the 1st piping of the multifunctional 
processing section of the gestalt of operation etc. 

[Drawing 5] It is the side elevation seen from X shaft orientations of the bridgewall in the gestalt of the 1st 
operation. 

[Drawing 6] It is the fragmentary sectional view of the bridgewall in the gestalt of the 1st operation. 
[Drawing 7] It is the sectional view of a straightening vane. 
[Drawing 8] It is the perspective view of a straightening vane. 

[Drawing 9] It is drawing of longitudinal section of the multifunctional processing section in the gestalt of the 2nd 
operation. 

[ Drawing 10] They are other drawings of longitudinal section of the multifunctional processing section in the 
gestalt of the 2nd operation. 

[Drawing 11] It is the side elevation seen from X shaft orientations of the bridgewall in the gestalt of the 2nd 
operation. 

[Drawing 12] It is the fragmentary sectional view of the bridgewall in the modification of the gestalt of the 1st 
operation. 

[Drawing 13] It is the side elevation of the bridgewall in other modifications of the gestalt of the 1st operation. 
[Drawing 14] It is the side elevation of the bridgewall in the modification of the gestalt of the 2nd operation. 
[Drawing 15] It is the sectional view of the straightening vane in the modification of this invention. 
[Drawing 16] It is the perspective view of the straightening vane in the modification of this invention. 
[Description of Notations] 
1 Substrate Processor 

5a Drug solution processing section (substrate processing section) 

5b Rinsing processing section (substrate processing section) 

5d Multifunctional processing section (a substrate dryer and substrate dryer part) 

10 Chamber 

20 Processing Tub 

40 41 Gas supply nozzle (solvent steamy supply means) 
42-44, 46-47 Bridgewall 

42a, 43a, 44a Stationary plate (attachment component) 
42b, 43b, 44b Movable plate 
42c, 43c, 44c Bolt 



48 49 Straightening vane 

48a, 49a Rectification side 

AH Mounting hole 

DIW Pure water (processing liquid) 

LH Slot 



43d Nut 
43e Washer 
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PH Punch hole (pinhole) 

S, SS Gap (ambient atmosphere path) 

SL Slit (pinhole) 

TH Through tube 

Al Substrate 

A/S Substrate desiccation space 
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wEfttl *9 Sfc J: 5 Sq f SSffi££i2fig 4 HaiaSSfSra 4 
©tt^a^£r&sc4ccj;*h friBSKtett^HI 

r. 

WEOTSUiBWiafHW 0^4 gJiBteHMO^ffi 4 

x % 

iuE63S8H*K pJKjJc K 0 tttf 6 *i S pJ«jK 4 . 

a. 

t. 



« $H¥l 1 -3 04 36 1 

2 

£4 4 fete, WgESHaUilB*sWsStteJt)artCC*s(r>r 
W8BjBaa©X#ffi*» 6T*K«T«H L Tifttt hit X 
C » 5 C 4 4 8« 4 T *gfcS3&Kg e 

r. 

S«®SS54, 

&4TSS«*MIIgg 0 
[0 00 1 ] 

[0 00 2] 

[fi£*©J£ffi] ^fr6£«©ft»4«^«*T9£&ffi 

o&mmtmykmmLxmm&mbxmwzmK 

30 tf*Citcj:»)«Et|Hls*ri»*. *©IPA-<- 

g©i PA^A-t^KjiBfttjBstrateabK, 

-*f©^X;i/*6N2^t-M;r^4L/T 1 pa-^- 
*T#©»a»^ffltf T«trs cm-, rff *> 

[000 3] 

40 #x*ft*ttc:r*®T\ *c«ca**ai;sc4«cj:») 

[0 00 4] KMA9«S£CMt^M>. fiff^gg 
©^«S«:»<t^4 , rS4^»tU:tci PA^-/<- 

[ooo5] s^k. ^ti{c#t»c©ssa*ita^fflii 

Hcec-rsfcAcctt 1 PA^-/<-*^/c**^©gt|& 
50 ^^I^CtcrSfcfe-^yX^ogaj^sHK^g 



3 

[0006] c<D&mt, wmffiK.ts»z±ft<m® 

litti, (cttJtK>ffttt#4>tt < . gBI35E©fPI14 
# «fc t >S«?H&ggfc J: V **i * ffl t, » fcStgteSHg % 

[0 00 7] 

[«H*JI«W5fc»©f«J JJ2©Btt**frr*fc 

*>. ccd^^cdw^i i <nwmM&m&. mtmsMt 

*fl>*-3-3. «©jfth©:^£Sfi|!^iaiffKX*.* 
[ 0 0 0 8 ] * It. C©«WO»*JB2©iSltt. ft* 

iRoiWitBatTsm^ntBortjmiKD-ssKtiar* 20 

[ 0 0 0 9 ] £ tc. C©3S9i0S38a3©SSilM:. ft* 

[0 0 1 0] jsfc. C©HBJ©»*i4©tlHtt < If* 
6tC, ftftnKjRttfe#&£ &&£jl£m & ©Ifltetttt S 
©iSft©^^^^^!^^®*, ttWOM 30 

ffissjw&ssft-tteo. sss^pa-csassnfc^©^ 

[00 1 DS/c. C©^BJotS*S5©$lg«. IS* 
JS4 tc£IS©SKK«|gSr«> T . ^HMilS&tfjgS!) 

[0 0 1 2 ] £fc. C©#MB©8t*^6©§&fitt. ft* 40 

[0 0 1 3 ] *fc. C©«BJi©ft*J17©SSS«. it* 
^6«:iet!(©SSK^^a-C$)o-C. f±W9£#*SJIg 

rtssccte i » xmmmo® jascca bwkb w en 

■WR©«J«Wt^©KftW*3 £330*- S*Jti)1£i)3gi5& 
Hi. 

[00 14] Jfe, C©HW©i8*E8©8Btt. it* 50 



1 1 -3 04 36 1 

4 

m 5 tag j$©2«£jtg&s-ca ^ r . twj o awns 

0 Mfl fcfc I >T i&S!g©^#ffia> 6T5SF KafTWII 

[0 0 1 5] Ste. C©26BJ3©it*lg9©gfi«. It* 
58 CCietS©Sm«KB-C* or. *Hauug#&ft 

[ o o 1 6 ] *fc. c ©$§hj?©«i*js i o ©sstosK 

fit*. £«K#lTffi9iKtcj:S«a*tt-ttreWES 
<t. st*51«tl»Lit*59©t»-rn*>{CiBtS©SlEK 

[00 17] 

[f£93©Hfc©»!?g] feiT. C©fHB©f£fl5©B8S*EI 

[ o o 1 8 ] < i . mi <D9mowm> 

«i-i. mmmmm»mnt. c ©*»!©— ? 

-c*s. hts©j:mc. c©^g«. *teas«>&jRiW 

C©**9 HftA852**6©*'fev hC*$ttfi$*irtS 
*^SB»©««*«raeR:K t> W;* ti£g*5&ffi§l! 3 £ . 

** hflsaia58 i^tgxs. ^ etc. gfiouwjctt. 
Sffiffiai»3*>p,»«it5j»ia57 tcs-,r»ffi^istsjii*8 

JWBia©«E<:-«Bf* e»S'J©ffi^f5CjgJi Lfc 0 

[0010]**» ht8ASI52 (J. *HM. irmik 
RO*Sitf4lalO©|51lE*i'Bjfi8ii:*H2i' h^Kn*'^ hC 
Rliffi*.. » h X^-^2 a±©0rSfiigtCiSfi 

sh/c->f©*-fe9 hc*sffiasjaigp3{c^tE-rs„ 

[0 02 0] SSSIU8I53 «. &®®m*-ti<D*)l 
f3a. 3b*[§K..5. -?-L/-C. §*;b^3a. 3b© 
±ffiKB*-f KSI^SSn-Cte*). 7 he*©* 

TS. 1/fcAio-C. *JW3a, 3b*i±^-r^i. * 

[0021] s«fflagR5 ». i»K««c&r iXffif c 

B«flASSft«&JIfi|S5a&. *fok*«fSta*iWIW 
B%(iiti7Ktt«!iSS|55b (3g*SMSS|I5 a *3«fcO'7KjSt 

*as8P5b*5 rsffi^ggpj tc«srs) t. 
■c»B©»jBaaK»*»Bte««tf 9«««2 o««t& 



5 

[0 02 2 ] Sfiteffi»5{C*a>-C. H&«iSgi$5a& 
VAfflm&b b m l OfiSzMM»5 c 

#Eg<* tiXte 5 . c ft£Rttfc±T»Ktf8BT pj|g& 
V7**»v FLHUCfcoT, IRiSutf? FTRfrfcS 

ta^r*^atB«!yiSR5dcDrtSK:By7^3o (amu 

©SWfflttfeiii) tfERStrcfeO. cti(cRfcrfc±TBi 

njmftvyz^v F3 2cci^r, Rata#9 ftr*» 

■«^»^fc*fi**at8«HlS5 d<rt6ffl«2 OWc 

[0 02 3] SffiiRiJft8|$7 tt, St6J&HJ8i53 £Hft4>fl» 

"C tt»P#v hTRCcJE5J*Sn}ftft!HI»*SS*5^. 

[0 0 24] S/c. h»Uffl58«, Utv YWiX 

8B2<h0«tD«i6*:fru HMSScDtf'fe * HM»P# 
*hCR2*R*. »«i|^»7±K«astl/c--S*(D 

&. 

[0025] wmmmmms «. w9WBtvfm 

ffiMD # 9 h T RCCRW/c-*f©@IEpI|lt&^> F 9 

8U3©#/uy3a. 3 bK5J#3ftfc2fi£Sfi#!ffi8l$ 
5 ©I 1 SggSIS 5 c (Ci^ /c 'J 7 ^ ^ •> FL'Hl 
»c&®L/c9, C©';?*^? FLHl»»6l*9© 
*RtB«iS»5 d tcRWfc yv&^v F3 2 ffl)CC^$S L/ 
fcD, C©»;7 4i^9 F3 2BJ^6B«iRtt»7©*;l/ 
#7 a. 7 b*Cf£iKLft:9T£. 
[0 02 6 ] << 1-2. MttBU*>>IB2l£C4) 

kbbb-c* o : m 3 ^tsffi&gas s d offe(E«®s 
r&s, tit % H4«. ^aeg«iass5d<DfN]as9 
o. saltan. E*to«fc^<^^<wwEtjft-rKa 
sr-^*. jyy, H2Ha4*m>r£atB«ai8i55d 

[0027] m^oj: stcco^affiftasjs d tt. i 
cc^t>^i o % sasi 5 V tea»2o. »;7^3 

0, ^Rft^iMO, {±$0^4 2, N20d»85 
0, 1PA^6 0, DIWflB&«7 0. HFfi8S» 
8 0, IWfBfiB9 0Sr«xrc»&. 

ioo28]?t>/qo tt*©rtsufictt«a« 2 0 . 

a'Xfltt&-/X^4 0 4. *©±E(CBBBfflnIfiE^oHt; 
[0 02 9 ] &afg2 Ott*<OAaHCHF0UHR8O*> 
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6 

6t*&£fr£HF (7*R) SfcttD IWSUSiE7 0*> 

fc> i^as 2 0 mmtmammmz 0 ^ e>s*ifc«i 
ffi?K*igiRtsfcft©i!MkajR8i2 i#Rwe>iva* 
s. 

[003 0] Bu2}<7) 1; 7 * 3 0T8KCtt*-#*-^r 3 
l**Rtt&*rC**»J. *©B*CCJ:!3 V?*^? F3 2 
WHIl, V 7 *^ » F3 2 CCtt8«W%^»fff# 
10 nJt8fc»g//-r F3 3#RW&tlTt»S. 

[0031] #x«i&yxjM 0 » % 

* + 0|*3tCN2gtt&«5 Ofre>0N2;tfX£** 'J 

y#x± ur i PAmsMG o^omtmmomsx 
h*> 1 pa^a- (jar. #i*x rs^xj 40 

[0 0 3 2 ] itmm 2 ttffxflBfty X;U4 o ttm 
«2 OiOfBUcR^^nri^. ^Lr, f±<jUDS4 2 

a. -ent^x^&yx^4 0(c*ft-c5*fWJ©^+> 

20 ^1 0Mffi4©lH(D, tfxWftyX;U4 0^6B^x 

MRSIBIBS <ffx«|&2IH) Kfla&Sti/cS^tfx* 
N2#X£, * + >/\'l ort©«ia»2 o±#<dssw 

* s a«4fctt#a^aiB«:iai»sn5sia («t> r§ 
*>»«©a»**ytT. «c* % ftW9S4 2©»»Bttft 

its. 

[0 0 3 3 ] SS8fcffi4-8tt* + >Ai 0©35#ffilB2» 
30 0*^tt».3tiSfi^^*fc«-N2^X©a»3g:flli 

[0 03 4] N2ftffl5 0. I P A fet&M 6 01C \t^r 
*1**VW7V1, V2*s^3tl/tE«P2, P3d5 

RWfehrtoO, S6K**i6ttSt>K:iSASii. l* 
CDgHl?P4<bftoT5 : i'>Al 0WO^xea&yX;l/4 
0K««ESti-Cl»S. 

[003 5] D IWWHI7 0K:tXE*P5^ HFffi 
8 0 tc «^ ;v ^ V 3 #/tfp $ n/cS2g P 6 ifitm $ 
40 hr*j>). S6ic*4i6tt5t»«ci*©E«P7KWS 

sti. *©E»P7tt^+>/ti orto»a«2 otcg 

«Snri»5. »CC. D I W(Rt&^.7 0 5CgS$ti/ciE 
«P5«Ctt. ^S«2 0CCgt|&T^«7kD I W^r^p^ 
4?&ai8B7 5 4 iBBP5*ati«>fi*D i W^tfMS 

■ttaauiSK^RTAsKawic v 1 *yM*s*i-ct» 

5. DlWft|&aa7 0 4EeP5. P7W/c 

^CD. $fcttHFfla6aS8 0<hB*P6. P7^^ii/c 

50 [0 03 6]$^ COg^O^g^ti^iS^rtCDgtM 



(5) 



11-304361 



^-f >K:»xr#>^ , AP*sJ:^^l/ , ^V4^#Sti 

«c««snT^s. *fc. c©SH©tMSti*iiRrt 

«$*iTfc9, *©£«** + »< 1 0WOfiii2 0 

tcssKsnxi**. *fc. «a«ii]iKi*2 nasas* 

/ci2*gP 1 0ttE##VB(Cj:9«»Hie«P 1 1 iSf 
iR^^>«:jii;*E*Pi2i:K»ttSha. Specif 
HfflE^P 1 l«ctt#>^P, 7*JU*FfcJ:CfliBW' 

-2>M7kd i wtox&HF&ommmom&ziffiitzm 10 

j»FM2*JJ:Clf*C!>itt4WkS*&«iaP#CV 1 4 

ra«©««soi#a-c**«»#cv23W^»3nrt» 
a. 

[ 0 0 3 7 ] S »959 0 »±aso/<;l/^V 1 - 
V5, Z##V6, KIWFCV1. C V 2 , SMffFM 
1, FM 2 » 17^>7'AP, #>^P«l«aWtC«tt 

snxfco (cti6ttR»Hi^m) . s^vi- 

V5©MBL Z^V6(D^fi, SIWCV1, C 
V2©SS. x7#>^AP©SIfrfc«fctffM:, 
P Ofittfc <fc ff±©*»P«7 0 . 20 
[0 0 3 8 ] BIT. C<0«MO*fiaccotirjtt98T 

[0 0 3 9 ] f±«J0fi42tt^ + >^l 0©XW&C®t 
' ft»|fijTS2o©fl!ffl^^ Kt 
ffl«2'0i*^fltie> r X;l/4 0i©BICC. R»6 

tiros. 

[0 040] 05 6af±SJ9it4 2©X*bfrfflfr6Jifcffl 

2(^tW<l O0C*fUr@S§ti/c@5£«4 2 a (C 
©SW©-rfi8#8»tj CCffl^) fc*J»*«M2 OfflJ© 30 

Mtcpittfi4 2b3&5^ti-enffi0Wwe>nri*s B $ 

fc. H©R4 2aT48<fc* + >'<l 0OJgffi<b«SiB0 
TO*. 

[0 04 1 ] H65JttW0fi4 2095HKffiB|-C**. 
H6Ctm-f B5£tR4 2a£nJ«WE4 2bK:W:B 

£K4 2a^©pJttfi4 2b©lXDWW(ig (115?) £ 

HSfi4 2afC{S»aLac^ffCt^AH*5Ytt 
*filHa©S=FrtW6C2o-ro, it4o|£tt6ti&££ 
fete. pJ8bS4 2bCct«OYf4^M$gJ: , QS :z FrtiI 40 
eclB*©JMS.THa»**ti*hK»6hri>a. 

T> H^«4 2a(DKW^AHtCoJlbfi4 2b<DM 
?LT HO 5 ^©4 o**ti*ti-a<* ■arfcttfi'CHSfi 
4 2 a£olStrtg4 2 b£*Sfc. sfOI/ h 4 2 c 4 oJIHrtR 
4 2 b<DSa?LTH4SaS^fctfclSrll1t«4 2 a© 

{CctoT, *JIME4 2b*HB«4 2afcR»)WttSC 
ij^"C*5. *0r % ±IBOJ:5*Cl/r#JJ/ H4 2 c* 
miI$1*£pJ2tb&4 2 b©B«?LTH*$ja*.£C±«: 
i-jt. nJt6tS4 2 b©H£*g4 2 a^©RWtt?BSS: 50 



[0 04 2] *fc. flJIH84 2btt*©±»W**>'< 
1 0±ffiiOHtcffl»SftWT5J:^tCl5cfi4 2 a CC 

mmztx. -entcj:^, *©B»s*aDrtt#j») 
S4 2 <b * nccsirsi mmt sftwuo ©mb 4 
©ffa©jg8j£fa b s.rt©»H»<kiiiaei»2iHw 

B»<tJWfeiIoJf&<t3ft£. *MHR4 2 b£ 

* + >/<l 0±B£©B©HIKSfc<fcC«±tt9fi4 2^ 
T3£<t**>^'l 0TB£©lffl©£ffl#C©$MI§K:fcW 

;i/4 0<£9 fcBottHCCRtt6tirO£. 
[0 043] J/c, ^ttft^XHOttftWMO 
rtMB©««»2 0±i8<fc 9T#fc*¥fc»tt6tifcE 
»P l±ffi«:il^^^N2^*8t3t&TSfc«?)0^» ' 
O#X«|ftP4 0a3»«!W6hri*4. *br, 

■BSrt«c^flaft^xji/4o*6±^rt»rttifts 
Bs*BDr»KiH«^ws«ccs*. ■ 

* N 2# X tftttfj 9 S 4 2 ©±48j&*6 * * > ' < 1 
[0 04 4] S/c, aewo^ttecjSDr, HgfB^MB 

dsseKsnw s hk© #*©fl9&©BKcsHa 

*©SLift©»4*a*»^ft:^»-&^BnIIJ|fi4 2 b© 
H3E«4 2a«:JtraKfrwj«3**<b, SL»#£^ 
^UrfcJ:0«£Kttfi<TSC£#r*a." 
[0 04 5] S/c, H2CCSWJ:9«c i 
4 0©±^ («BffilBBS±£) ©**>'<10©*# 

ffi«iiaa*6«iffi±»cc*»^r k»«4 8 htix 

[ 0 0 4 6 ] 0 7 ttC©«Wcte»SK«lR4 8 ©»r® 
Sr&9, H8ttC©«WtC*$W*fi«fi4 8©»19BI 
-C#>£. C©KaE«4 8«T«J ^*>fJ) CC 

fi]OfcB#R«©l*3JBB<Z>-» (**ftK:Lr»«l/ 
4 US) :fcffi^TSIHffi©}B«%«C"rfi«ffl4 8a^ 
Ltl^o »tt«4 8©KBtt*©**fl» 

9 0' «S©aiM* (ofr*>&T--fl/) iftotlr** (H 
7&M) d ^Lr, B«ffi4 8«K»B4 8a*T#rc 
«»fctt«-CPKf^ttlft^Xil/4 0©±#©* + »<l 
0©3^BIKa^6fllffii«fc*»«tTKO WW ^>tir 

$ n Sfi^**^ teJ: If N 2^* x^Hiftffi 4 8 a CCS S 4 
*©ifcft©£|a)%tttfT, OrtlB, Tttto* 

ftlflJx-^o T4t>%. K««4 8**RW&tiT(,»ttt^ 
t>^l 0©^#ffitc*©fl6n3&«M5»^©J:OCCSLiSl£ 
*9S£Ll|0»fc©4&o-Ctr»S. 
[0 04 7] << 1-3. «S(6idWHifcJ:C«ll*>> 
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[0 048 ] mmm&tmicttLt>. jga©sfiw#g 

J9Lr»a*t2 0«C«fB3tifcHFfCj:*)«ffiSn. * 
©a. »M2 0rt©HF<W;*5DK:iJlEi»«r&^ft* 
D I WHI2 0nKCW»3hTSfiWOR»#tTt>. 
4>* 0 C©8«iSf*©B. «a«2 0rt«ctt«*D IW 
Oflttft*J«^6*ir, *>fflffi2 0*»6«*D I WaWBtl 
(JUT. r*-^-7n-t)H*J it* 5) , ^©ffift/c 
*S*D I WB«9jSBjR»2 1 fcBab&*i. SfiRS-f 

«2 otcRsnrwpjfflstiyto-r*. 

[0049] *LT, ^-^O-ttBT^ftfty 
X;U4 0*>ettta6tCjBL/caK(cK«)6ti/tI PA-^ 

3tt£ e C©i* t COfi^tfXtttf^te^X^O 
*>6«l$iaBSWc«USn, f±W0M4 2^x.T 
SfilBBlSBW SScMO. *aji*i 2 0 B±*ciK j«K© I 

[ o o 5 o ] o^tc, «fitt«siawsrt(Daaai*co 
i p a * ->*-om&&mffi&ffi2&fcte -> tcik, »; 7 

> ^ 9 K 3 2 ©±#fc J: D SfiWsWffiBM 2 0 D 
IW**>63l*±tf6*a*. C©3l*±tfB*fcS«Wtc 

tt#Lfc*McD i wan PA©aiB*cj:op*i3ns. 
[o 0 5 1] s^ic. *<d&, mmmmwsntcte 
i^z^mz oixicmm/ *iiL&2#^, ipa< 

[0052]ojf|c, tfXflB&^X^O'MDI PA-< 

[0 05 3 ] -o^tc, 0rt©£B«£S*Si 
[0 054 ] SSk:. ?t>^10rt*^IBttUc 

& *t»<i o?f&cagw*t8ffl-r^ 0 

[0 055 ] c tir— a©SfiW<0ie«Maffi{3a*7 L . 

[0 05 6 ] &±mw L?c£5(<c> Hi ©Xtfc©jgJBtc 
J:n« t fi«Rj»aiBWSt^fit|&yXil/4 0<b©H| 
fc{±t09fi4 2*«*.. *©{±ej*)fi4 2©#X«|&./ 

Xii/4 0iH-^Ei6tt«^©(s«. m*)ftv, im*) 
S4 2±*cc»HaanBr*5iffli«s*wr-5/c«?>. 
Rs«acrn^(csstettsnfic i pa^a-^ 
fl8&-r*c &#-?**©? v i pa^-;\"hj«&©r© 
sue©** i PA^-^-©S6wsio«7k 

D i w^©Jjj-tt««JcJ:9. ftttA9©J64*tt*r 
*§2 0^65l#±tf 6ti/c«gW<cff«U/c*fi*D I W 
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tcl PA^-^-*ii5-K:«SiS^ci^r-*S0 
^KIPA^/^ifitft-J-SeiJB^^fcft-j 

PAOSIll«:«IAiC^r*-5.;H tf^ffetfr^ 
X;U4 OiPhO I PA^-'^-(Dfitt&B«iffi1|2 0©& 

©ast§2 o©«sa«'s©jga*3&i5j>ft< % i pa-^- 

z \- ©iggsjqifrjfc J: MeffliR * K ■ I P A tfjgtf iitf C 

10 [0057]*fc, fffi&ft Kg«fa&£ffflW S CC 1 PA 

H»tf*B £ & «9 «KK3E©S3gtt3&$ J: i*. 
[0 05 8] *fc % ^ftftyXMOttEtPlil 
fc#*«M4 0a*«ilT*>9. J: D±#Ctft 
I PA<wt~&N2#X&fe6&$B£#X&ft 

fttSfcor*5iit(c, BBSj&wxft|»-/Xrt,4 
^^*»iHeiiSBwsecftift'r*©r, a^^x» 

StKBttSBWSKfeltrttl PA^-/*-<tN2#;* 
20 £©#?£©&fc«I: 9±#©N2#;*©B<tT;fr© I P 
A^-'t-OHficaMv LfctfoT«a«2 0fii:fc 

sr*k©i PA^-z^os^ja-r^ci^rt-s. 
wsiaai-r^isfct i PA^-^-fcst-r bmb*s< 

* £ C t fcjt 0 -r ^©2£££fflJ;L £ C <b #T * 
£ 0 *fc, JJ3©J:5fc»BR©I PAB4J&STSC 
t#r»*©r. I PA»M*HWKL6C±#T* 

[0 05 9 ] tH09S4 2«oH!pE4 2b©HS 
30 fi4 2 a^0R»)ftttK3 agta c SO 
T\ *«W©^(cj£D/t«fi|g*^f5C£3Writ 

a. .«^«affifcBDfl©^^«fiw©(iaBijei«*?f 5*1 
6fct»B«*©ft«©«atwjni3i.r, s««a»^ 

fSWS©MSffl 2 OiJitC I PA^-/<-«*©Kt»# 
Hft££Ar*i£4W*&. ^©.t^&tB^ccttnittfi 
4 2 b©S^g4 2 aCC*fTSBlWtfiai*iK< OTti 
a^'x^N 2^/x ^r^^ S ^ tffin S J: 5 &c®K3£i££ 

«c*«a© 1 PA^cfco-raaBSi^waa^twra 

40 SfiW©ftjtStea*ff ^»^ec». pJ«pE4 2 b ^TCf 
■CIHBtS*** < Lrasffl«*K:SHW«cgT©ai6* 

iSTa^LTBAb. I PA^-^-»cj3flr>a{K€rT 
«fTIBIIHftB*tf*tfJ:C». C©J;^(c. c©»BtcJ: 

*i««»ttfciBcfcsw©a^a«jiai*?f ^ c <t # 

[00-60] *fc. HJEfi42a«C»»«:Kfl»/tAH 
«B£fi4 2 a*K!C-a>&lifc«> % @^fi4 2 a(C 

ii»B«*aas-s&?c3WWEo«cc^ l/c*^-c. -e 

50 ©<t5*5t*acrB«2BBS3&>6»«(6«SBWS 
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C4#r*£. 

ft&yX;^ 0fr6#t&3nfc«£#x*N2#x©ifi- 

*a»©»£* a&Ktt$nw s ffl^n^^x * 
*^r»t^©i^A7©^*»iLr»*Wtt*gtt*. 10 

*?5Ci#r#S. 35 fc. I PA^-><-*B«WK:tf 
»LfctfckD I Wfc»UC*^K«iStt*C4**'C*' 
*fc«>. 1 PA*-rt-*m&*&!%Eifito><D 

ri'PA©«HHI«r«liL4Ci3»'T?**. *fc, r^SW 
fc I PA^-^-*0tt&T*©T\ "^^tft«&yX;U4 0 
©«0&IH»i*B 4 ft 0 tOHKSomittAt J: C^o 
[ 0 0 6 2 ] £/c k E«EtK4 8 ©g«®4 8 a#PJ«© 
rtJiffi©-»fc*H£T*HBr**fctfK Jfc0aSfc©« 

#a±4fctc <to i PA©m©g£Jfla*t4#-cf 

[0063]$fc t fiE»«4 8 3&Jtt«J9a4 2t?(±W6 

6Mffi±Sfc;W*TRtf6nTt>S/c», a»*SPit6 

sitae I PA^-^-taKWKW" 

SL/d4*D I Wfc»LTHi^K:»*Stf&C4** 

T»s|Wft«RWfl[)fai*tf 9 C 4#r* 4 4 4 30 
*»6C ] PA<-A'-^t^^^UOt I PA 
©»)»*-*»*. S C 4#-C* 
[0 0 64] Sfc. g^4 8&Cj:mSfc£}l)lA8n/c 

*±*fr 6 n«n<csciettSRi w s mmt 

*><D-C, &fiK^nwsrtCC;btt&N2#x&dt^ 
B»*Kfct»Ttt*©4J^«©acc < t«3 I PA^-A- 

n*C4*y>tU*. Ufc^T. ««*a»2HIWST5S 

Rtcfci PA^w<-«:<*e>-fB$[B*$®< urie*rs 

[0 06 5 ] <2. » 2 ©Stt6©J®S>B 9 tt« 2 ©IS 

Bl 0tt^«tB«HlS5d©f6C[)«KffiB-C**. $ 
fc. Bl l»fW0B4 6©X(**l«^6*fc«!lBBT 
«T. B9^B1 l&fflt>T»2©3Stt©JB!BK: 

[0 0 66 ] S2 ©MK©»B©S1KAattK 1 
ftffigyia 5 d (Ditty 0 II 4 6 ©##0 1 ©£»©&« 50 
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©tti»9«4 2 4»&*£ttr*4. f±^0H4 6«-e 

«M2 0 4#X«»-/XiU4 0 4©nte*ti*#i 
X«ttf|6j6CSafcRW6*ifc«>04ft-3rt»4. Sfc. 

ftto*i v 0©^#® (rtflLbffi) ft>6T#tC 

^BHUfctiLfi) C©5BW{c*$W4»B»iiBtc 
tBS-rsa»©/|^-C*SA>^PH (Bl o-c«# 
BRW-rWWS) tfRttenrfcO* *h8/o^p 
Htt» 1 ©9a&©^S©jBMtS J: 9**ftftffl*ttR* 
tbtC^. #*^^*JM0tt£l©SB*© 
»S±iattfc#Xfltt&P4 0 atfKBP 1 ±BfcRtf 8 
nfcfc©4fc-?T:b^ I PA^-A-^g^g^ 
^N2*"^%±^C|fiJtf-Cfitt&T*fc©4ft-?Tl» 
5c -eur, <±^0g4 6©A>^PH©B?l©fflf» 
©K«tt^«J^X;l/4 0O^MP4 0a(DWL 
©ffi»©ilifn<fc9*tKftr>Tte'K ^Wc^ 

n b s s n/c^£#x asfii&Rsmw s«cc 

BXCDA£«n A * C 43WC* * . 
[0 06 7] *©f6©«Srftto^ SticAQSSB 1 (C 

■•5d©H4tC5Vr*|»»9 0, «BftteaL 12©*; 
«fc Of y ^©fltefc <fc o'*n K <fc 0 ?f ton 
^*©»Btt»l©||«iflWg»4Bltt-C*& Q fc/c 

CC-CttttW.DS4 8 4*ft1-. 
[0 06 8] fiLhJ: 0 , *2O90»O»««cj:n-B. -Iff 

B»KJ:4jmw.4ra»fl«!)**W-ra4 4«)K:. tt 
«f)S4 6*^i'>/'«10©rt»±ffitC*-CS0. f±tt 
DM4 6rtCCM^r^t>^l 0 ©^fflT^tc^B 
PSl>r^ , >^7\PH^W"r4©'C, ^X«*§yX;U4 0 

3&>6«I63*1& I PA^w<-£^fr^£#*#:f 

^'i o©?c#fficcM-3raas*«4r*i8^rfc % 
T»©a*©*ftc* l PA^-A-*««KJiSHIws 
*c«j&rsc4^r*s. *n«c<t»}i&-r«*WftS 

«IE»*tf^c4^-C*4 4 4fcK:. *^tclPA-<- 
C4aVrft5. 

[0 0 6 9] ttc, #HgUHS4UT©^>^PHtt 
B 1 ©XttOSSOBRKS tchb^-C^c^ft^^g^^W 

8ta4-aiWiLac4^"C*444fcK: t -ecDHSf^ffl 
CC<fc0aS6©^^-JBfflIASC4^T^5©"C, -IS 

[0070] Hsncci PA^w^*»«nai 

2WWSCC{RteT*©r, //X«ft>'X^4 0©tW*ft 
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HE**:** t v) % «jBB£o||3Btti&$ J: t». 
[0 0 7 1 ] ±fc. ^«ftyXiU.4 0©±*«:. 

fc. I P A^-^-*atRW{cW»Lfctfi7kD I WCC>* 

Lx-mQ-icimzvztt&xzztcib. &wc\ 

[ 0 0 7 2 ] £/c> M^ffi4 8 <D§Sf£E4 8 a#RfJrt 

to 073] *yt. fijfas4 8«cj:t)faa4»iteitiyfc 

J8^X*fttt»)«4 6©^>*ftPH£iIt;T±:W> 

^^^-aoUCCJ:^ 1 PA^-^-«T^CC8f^ i D. 
i». btcifi^x, »fi(£Hl^iawsT^c^5fl[©I P 
i«^»<^aT5«6W*|g*-rSH«cfc I PA-< 

[ 0 0 7 4 ] < 3 . *»«>£IJL S3ltt<0»!Stca^ 

[ 0 0 7 5 ] ■ 1 2 (£* 1 ®»iaXHM>£MK*tf 
■*{±ttD£4 3®a»RffiB"C**. C©«»«-Ctt» 

i©*i6©JB»«:*jWSft«)0S4 2Jc*jc»r, 

4 2 a^^^tir^/cgiit^C^^AHCDK^ 
9 SC. @SS4 3a^Sii^^«t ; 5>tcpM®{c^DmcD^ 
l«(*W^AHtjRW. oJttS4 3bOfiii?LTH<!:@ 
SS4 3 aCKft^AHii-aSlt/tttlK-cHJEK 
4 3a i pJSi&4 3 b tZMtoX. h 4 3 c *M 
ILTHZmmZVXt ? h 4 3 d £MteStf*C dec* 
^r^®&K4 3b?rS^43a«:^» r JW^^4)C0 < i:l / 
T &*>\ 7 7ft 4 3 eZmtMFlAHt*? 

h4 3 d tOWtCftAUXb*^. C^)J:o^f±^0M 
4 3 *ffic>fc*«tlfi«»5 d *f •fcC f «S«tSSa 1 K 
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{ 0 0 7 6 ] B 1 3 (29 1 <DgQ6©^j^ffl^JBWK 
*Watttt9S4 4©WHB"C**. 9l03gfH»g£ 
fc*m*ttW0S4 2©pJS&S^|pt8mr«pJIbS4 2 

LH*SLTC»a. PllWfi4 4 b©H®R4 4a^CDB 

s»a«H 6 cc i?w & t <d t mmic&'K l h mm l tc 

h 4 4 c * pfliK 4 4b ©Rtfttft A H it 
Z>CtUL£z> 0 C©J:^<cftt50fi4 4%flBtifc*«t6 

CC*jW5Bj|||fi4 2 b©@£^4 2 a^PBfrttrlffirigaM 
Ttt«iaB(Cpn6fi4 4 b©g£R4 4 a 

[ 0 0 7 7 ] S 1 4 te, H 2 CDI8»0[)JB«CD^»WK;* 
t?*tt«0»4 7©flffiBB'C*S. »2©lttt©fl5S<c 
fctf *ttW0K4 6 CCtt±J8^6e=F©IWB/£W-R&0 
20 fiaKWRO^>^PH*JRW6tlTt»&CDK:»L 

r k c©SDWrtt»2coWI©»Ml©^>^PHi 

ioia(Dfica(caa<D*^ia <y#w) ^n»i^g ? 

.hSL*JRtf6tiri>S. *t/C, fcttJ9«4 7©*»J 
7 h SL©H?L©Ba©|gfnw^«iieyX;U4 0<D# 
*fltt&D4 0 a ©SB?L©ffiS©ttftJ: 0** < ftotfc 

SKKttsm w s wc sai s *i tcvzm xnttiz* 

7 Sfflt>fc£tt«8Jgiffi«5 d £tf8t£**SK{I 1 CcJ: 
'X 'J 9 h S LttlKt>»ttT**ft:«)/O^J: 9HB 

[ 0 0 7 8 ] $ fc % m 1 0»f60»S©^afi6*agg|J5 
d*T?«f±W0S4 2<DTS4^ + >/<l OCDJSffiiT&igi 

t>/^l 0SH5CSte-rsfecr>4tT^J:ti o 

40 **«Wl2 0±l|J:»)T«cRftffc*«. 

[ 0 0 8 0 ] B 1 5 teCOm}<D$ffimtCtoVZ>&m& 
4 9 ©KffiBT* *) . B 1 6 ti§«£ffi4 9 coMmUT'* 
5o C©Ki«fi4 9«KiSfcffi4 9a^ftH, ^OiE^i 

4gg) JCfHSrSiaiit«frBElSffi4 9at*ur^ 
SSi£ffi4 9 attlBftOTfflitEOKST 

50 »i*jiyf*2<^teojBSSira«ec^fia&yxju4 
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MHO* &ffln±»tc*»WTK C 4 K J: 0 . T 

*©#x«f& ✓ X*4 0 *> &flM&3 ft4S&#* *s J: V 
N2#X#gSSffi4 9 a(CMS4^©i£;h©£[aj£fttf 

ffit*4 8BifCBtt«f»*«. *©8s*i©aifc©«£*ttJ 
jt-2>C4#-e£S. e©fc&. »l*fcttS20Htt© 
«BW8tf4Bi«E4 8tcJiSSLao«4*»*.fcCt 
{C<t53?(imtcWO-C. *©?i&tt&£fc©©-e-*ie>4|3) 10 

mtDnrnzmtz. tic j&ifcj::m2©3Si6©fl5ffi 
tctews»ife«4 8 fcJt"«r-?-©i5HB*s§g-c*s. & 

^©ftfc©iE^ft(a©-85-cfc«fc^L. se»«ci^fliKjy 

[o o 8 1 ] */c. ±E«sfi©^iS{c*ji,»rfise^a 

4LTS£ffi&48, 4 9*?-»->/<l 0©*#ME2fi» 

^e>(iffi±ffi{cwcm | 3W^-2.fc©itfc*5, c©«fc 

■5 &SB&K£fl*») ttW S©-C«& <ft>A10 ©IIS 
3i>655#®K*WT©8WtS(t5S:, T^K|D)Ufcffi*iR 20 
«*fcttWm©rt«ffl©^Kffi£«iaffl©Jl*tt«c 

ft s «t i immtz c 4 k «t o -cHat^s 4 l r t> J: 

[008 2] $ 6K. ±&&ISJ6©j$!&<cfctf 
8138155 d ~Cte®ffl 4 bX I P A£ffll\ ^rgtttfx 4 

x^7A^>#X^©^©ffe*St4#x£fflt,>-CfeJ: 

[00 8 3] 30 
[2&l«©3i»£] feLhiftW l/fcj: 5 «C. flti&g 1 ~St#Jg 

«c. S«BSK««»&#l8*>6tt»SS*ifc«»MSl©i«n© 
SLn«r«JAo^). *©«tl©*|nJ4S«R;j!l2IBIffi!K8 

3tfSC4#-C#. Lfc#oTg18©fa»A7©&£* 

m-ca^ftsai^tf^ct^Tt*. mm 
®x-moimmzw%.zctvx-$z,. tic mm 

Sm 4 ft 0 ttn»9ecDf93Htt «s J: c ». 

[ 0 0 8 4 ] tic. ftim2<Dmmim&<<c*htt& 

-SRtctB^f^OaMffc^/tS). <fct>SUfi©l&£ i &MI;t 

**(f5c4*r««i4t(c. JgSiJ©r8Bfi*«iiL* 
c4#rt*„ so 
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[0 0 8 5] tit. M^3©3titttt£B(C,J:*iM:. 

ffi©-aKc«3-j-*naiir*5fc®. b»B2©ji&(c 

[0 08 6] Sfc. a*S6to«tCf»«3S7©Smj® 
KBCCJ:tit& j§S"J^PX*S4SSK*iSrai4©S 
£f±WSC4«tJ:9. ^^«*&#&j6»6tl8&3ttfc 
S*J^«©ii6tv©iS«^l:fflS-rSf±W 0 g£{g;L 
tttt 0 5 4 ®S^©^#® 4 ©ra©SSgAiSffi^jS^B 
4*§ffi2m4©ftBCC#Hmfl8§-C<fe£fc«>. Sft?8<C 
«fcOSLfiS©^St ; &«)^f.nfc^»l^i©j)6n*s. 

a»t^i/r*«ia»2niiN»Ars©-e, mam.* 

t#T*SCilcJ:»>. -BlfcflU>9©»£*W;t.Ttt 
2$^g«©f£)tt^T5t 4#r#S4 4 4>fc. &#<c 
SsM#&l»©r^©flHtt*-l 

«i;t*c4#r*s. 

[0087] $fc, 8»^aKJ:9&**JM.6*ifc* 
»K»*_b**> ^»P^SW«:S«^^P^(cttif&T^© 

* k «■€■ ©$mw>»c i *) mmmxTjjtc 1? 

. $ *) iS?gg©@ «B(Sr S . * L r . J: •) SI 

8fc©fS£#ffl>A & C 4SCJ: 9 -e©IIttSL3ft*C 4 

#4>&i>. i/c^'c, *«?gj»siBT*K:at«a©g 

»EK£©B*$5£LTflMTSC £#•?*•&©?. «bK 
1K5ia*tMW)BaT«»R*faiT*IB«: fcifflfflK 

[0 08 8]*^. M^8*J:eFMOTe©S«Kft 

©*#®*> fcT^tc^fltPB l/TSW e>nt 
MiM^^#S^6#^$nfcMiJ^^IlM©^ 

3 6tc. t©^#iBJ:9STT75r©3 6«ca«©»B© 

©■c . j: 0 ^-rso$wr?SHfBSfi©^ft < wmm 

Zft*jC ttfiX-SZ. tic. «7jcttSP4«*i4gp©®a 
I 0 0 8 9 ] *fc. st*S9©^CcJ:nrt#HSUiK 

3>%(«HS*wi/-cKjitffffl*ft-r4W»©/h^;*»6ft 
5fca&. sfi^;*iSP5cc#iif&r5^©jgsi]^©fleiite 

<tO'gLa{ i &-)S}fPA€>C4*i-C#S©-C, -fB£}--Cto 
*Wft»«(W«:tf 9 C£*tT*«. 

[ 0 0 9 0 ] 3 e»tc. 1 0 ©s®aa^att, m 
1 fti»L»*3fi9©c»rn*>Kfatt©s«ejB^B 

«:fflUX«fiS3nA:S«B£*l8l5%ffl^*©-C. ±IB4|51 
[0®©fS#ftDi^] 

[B 1 ] *8n©-m©fl^Tft&S&feKHB©|| 
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[H3 ] * 1 ©^tt©JB!B«c*j^5^«(8«iaaiJ(DfS© 
[■4 ] Ml <D^O»jB^«t»raffOEV9cDfll 

tH7] B««©KffiHT?*S. 
[H8] BftfiOSflRBra*. 

[010] »2©^ttojgJ8«:teC'ts^«t6«!iaSBCDtt 

[hi i ] *2©^js©»j8ccte^e{twoa©xm* 
oatoniiBBn?**. 

[H I 4 ] »2O*tt©^»©a^«K:*JW&fKl!)0S 

©•JffliHr**. 

[H 1 -5 3 *»«(DSe^0f«:^^sSttfioiKffiH-c» 
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♦■[■lei *&w®miwcmmm<!)mm~e<h 

5 b AftAHff (SfiffiiS) 
10 ^+>^ 

20 *agfi 

4 0, 4 1 /fX^yXjU («WR««»^a> 
42-44, 46^-47 f±WDS 
42a, 43a, 44a H£« (ftft&tt) ' 
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42 b, 

42 c, 

43 d 
43 e 



44 b 
44 c 



4 3b 
4 3c 

48, 49 B 

4 8 a, 4 9a 
AH fRtfttTC 

20 D 1 W iffi* («■«) 
LH 

PH <>Mt) 

S. SS nut (SBMil&S) 

5 L * y * h (/J\ft) 

th nmn 

ws 
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